A field experiment was conducted at the Instructional-cum-Research (ICR) Farm of Assam Agricultural University, Jorhat to assess the effect of integrated nutrient management on available nutrient status of soil under rice-niger sequence. It showed that application of 50 per cent of recommended NPK+50 per cent N FYM and 75 per cent of recommended NPK+25 per cent N FYM were superior treatments and recorded higher available nitrogen and phosphorus for both the layers of soil after harvest of rice and niger. However, the bio-fertilizer based INM package resulted the highest increase in available potassium followed by 75 per cent NPK plus 25 per cent N FYM and 50 per cent NPK with 50 per cent N FYM. A marked build up of available sulphur content of soil was recorded by applying 50 per cent NPK with 50 per cent N FYM, while the integrated nutrient management had a little positive influence on exchangeable Ca and Mg contents of the soil.
INTRODUCTION
The high cost of fertilizers and unstable crop production call for substituting part of the inorganic fertilizers by locally available low cost organic sources viz., manures, green manures, bio-fertilizers etc. in an integrated manner for sustainable production and to maintain soil health (Acharya, 2002) . The overall strategy for increasing crop yields and sustaining them at a high level must include an integrated approach to the management of soil nutrients along with other complementary measures (Gruhn et al 2000) . Integrated nutrient management (INM) is an important component of sustainable agricultural intensification. Crop intensification in monocropped rice areas of Assam which accounts 62 per cent of total rice area needs special attention for increasing productivity per unit area per unit time. INM has greater scope in rice based cropping system than any other cropping system. In Assam, however; information on availability of nutrients in soil with integrated nutrient management under different crop sequence is very limited except ricerice or rice-legume-rice sequence. Thus, the present investigation was conducted to assess the soil fertility status under integrated nutrient management in rice-niger cropping sequence.
MATERIALS AND METHODS
A field experiment was conducted at Instructional cum Research Farm of Assam Agricultural University, Jorhat during Kharif and Rabi , 2005-2006 which is located at a latitude of 26°48'N and longitude of 95°50'E. The experimental soil was sandy clay in texture and acidic in reaction having pH value of 5.01. The details of initial soil characteristics are shown in Table 1 . The experiment was laid out in randomized block design (RBD) with 7 treatments and 3 replications. The treatments were: T 1 : Control, T 2 : 100% NPK ,T 3 : Biofertilizer based INM package i.e. (@ 3t farmyard manure/ha + Azospirillum for rice/Azotobacter for niger and phosphate solubilizing bacteria dual culture @ 3kg/ha.+ Rock phosphate @ 50 per cent P 2 O 5 of recommended dose+MOP@100 per cent K 2 O of recommended dose, T 4 : 50 per cent NPK + 50 per cent N through farmyard manure, T 5 : 75 per cent NPK+ 25 per cent N through farmyard manure, T 6 : 50 per cent N (inorganic) + 50 per cent N through farmyard manure+ PK (inorganic and adjusted) and T 7 : 75 per cent N (inorganic) + 25 per cent N farmyard manure + PK (inorganic and adjusted). In treatments T 6 and T 7 the amount of P and K supplied through farmyard manure is subtracted from the total amount of recommended inorganic P and K required.
The recommended level (100%) of N, P 2 O 5 and K 2 O based on soil testing were 60, 20 and 40 kg/ha and 20.10 and 10 kg, for rice and niger crop, respectively. The organic source used for integration was farm yard manure. The N, P and K content of farmyard manure are 0.486, 0.61, 1.13 per cent, respectively. The amount of farmyard manure needed for a particular treatment was calculated on the basis of their nitrogen content and incorporated in the soil 15 days prior to transplanting of rice and sowing of niger crop as per the treatments. Biofertilizer was applied @ 3 kg /ha before transplanting of kharif rice by following root dip treatment and seed treatment in case of niger crop. At the time of transplanting of kharif rice, half of urea, whole of single super phosphate and muriate of potash were broadcasted. The remaining urea was applied as top dressing in 2 splits, at the time of maximum tillering stage and panicle initiation stage. In case of niger, the whole of urea, single super phosphate and muriate of potash were applied as basal to the soil at the time of sowing. After the experiment, surface and sub surface soil samples were collected and analyzed for available nutrient content of primary and secondary nutrients as per the standard procedure (Jackson, 1973) .
RESULTS AND DISCUSSION

Primary Nutrients
Available Nitrogen
The available N content of soil after harvest of rice and niger was found to be higher in the integrated treatments receiving both organic and inorganic over control and recommended dose of fertilizer. Among the treatments, available N was observed highest in the treatment, 75 per cent NPK + 25 per cent N through farmyard manure, followed by 50 per cent NPK + 50 per cent N through farmyard manure after harvest of both rice and niger. This increase in available N both in surface and sub-surface soils might be ascribed that addition of mineral N along with organic source narrowed the C: N ratio of organic manure and this enhanced the rate of mineralization resulting in rapid conversion of organically bound N to inorganic forms and helped in release of nutrients from the organic carbon. This finding was in agreement with the reports of Sheeba and Chellamuthu (1999) and Singh et al (2006) .
Available Phosphorus
All the treatments under integration of organic and inorganic as well as bio-fertilizer based INM package showed higher available P as compared to control and recommended NPK dose. In surface soil, available P content was found to be significantly highest in treatment receiving either 50 per cent NPK or 75 per cent NPK along with farmyard manure. Incorporation of farmyard manure along with inorganic P might increase the availability of P and this is attributable to reduction in fixation of water soluble P, increased mineralization of organic P due to microbial action and thus enhanced the availability of P. Similar increase of available P with combined use of organic and inorganic source of fertilizer have also been reported by Sharma et al (2001) and Varalakshmi et al (2005) . management treatments (T3, T4 and T5) as compared to control and recommended dose of fertilizer. Bio-fertilizer based INM package exhibited highest K content as compared to other treatments in both the seasons. This was followed by treatments T 4 and T 5 and found at par with each other in surface soils after rice and niger harvest. This might be due to beneficial effect of application of farmyard manure along with inorganic fertilizer. It may be ascribed to the reduction of K fixation and release of K in exchangeable site due to the interaction of organic matter with clay besides the direct addition of K to available pool of the soil. However, available K content of the soil in all the treatments was lower than initial value. This might be attributed to higher removal by crops than annual addition. Similar negative balance of potassium has also been reported by Basumatary and Talukdar (1999) and Borkakati et al (2001) in Assam. Available K was lower in surface soil as compared to subsurface soils. This might be higher root activity that resulted exhaustive removal of K from reserve pool to meet the demand of growing crops and a part got depleted due to leaching under high rainfall condition. Thus, higher values at subsurface might be due to accumulation of K through leaching.
SECONDARY NUTRIENTS Exchangeable Calcium and Magnesium
The results of secondary nutrients content of soil are depicted in Table 3 . Exchangeable Ca and Mg content of the soil were found to be higher in treatment receiving either 50 per cent NPK or 75 per cent NPK along with farmyard manure. After harvest of rice, highest content of exchangeable Ca and Mg were recorded in 50 per cent NPK+50 per cent N through farmyard manure which were at par with T 5 , T 6 and T 7 . This might be due to application of single super phosphate as well as incorporation of farmyard manure as it contains high Ca and Mg (1.3% and 0.97% respectively). However, after harvest of niger, no significant effect of treatments on exchangeable Ca and Mg of soil was observed. These result are in conformity with the findings of Ram and Singh (1993) .
Available Sulphur
The values of available S was higher in the surface than in the sub-surface layer. In both the layers, application of 50 per cent NPK along with 50 per cent N through farmyard manure resulted in significantly highest content of available S in both the layer of soils after rice and niger harvest. This increase might be due to addition of SSP and farmyard manure which contain S as a constituent element and thus, mineralization of this organic source might have released proportionate amount of sulphate that was adsorbed by colloidal complex and contributed to accumulation of more amount of S over other treatments (Sharma et al 2001) .
CONCLUSION
In rice-niger sequence, it may be concluded that the integrated treatments involving both inorganic fertilizers and organic source had pronounced influence in improving available nutrient status as compared to recommended dose of fertilizers.
